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Study on the Cause Analysis and Early Warning of Large Deformation
Disaster in Soft Soil Deep Foundation Pit
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(Shaanxi Railway Institute, Weinan 714000, China)

Abstract; To reasonably grasp the causes of large deformation disasters in soft soil deep foundation pits and effectively achieve
their warning classification. Based on the geological conditions and deformation results of soft soil deep foundation pits, and the
analysis of the characteristics of large deformation in foundation pits and the causes of disasters, combined with settlement
deformation and lateral displacement deformation data, a warning classification study is carried out. In the warning classification
process, it is proposed to first denoise the deformation data to obtain the true deformation amount, and then use the true
deformation amount as the basis to jointly achieve the classification of foundation pit warning levels through cumulative
deformation criteria and deformation rate criteria. The results show that the causes of large deformation in soft soil foundation pits
mainly include geological hazards, abnormal precipitation hazards, edge load hazards, and inadequate support hazards. Each
factor is not a single effect, but a joint coupling effect that causes large deformation in the foundation pit; At the same time,
there are certain differences in the warning levels of different monitoring projects or monitoring points. According to the principle
of disadvantage, the warning level of the foundation pit is comprehensively determined as level IV.
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Table 1 Grading criteria of deformation rate series trend
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Fig. 1 Layout of foundation pit deformation monitoring points
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Table 3 Statistics of cumulative deformation values of
settlement deformation
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Table 4 Statistics of cumulative deformation values of

settlement deformation

W R g A/ mm W s AETEAE/mm
CX-01 63.22 CX-12 50. 82
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CX-09 78.59 CX-20 77.39
CX-10 71.62 CX-21 55.62
CX-11 63. 89 CX-22 63.22
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Table 5 Statistics of data denoising results
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Table 6 Early warning results of settlement deformation under cumulative deformation criteria
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Table 7 Early warning results of side displacement deformation under cumulative deformation criteria
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Table 9 Early warning results of side displacement deformation
under the condition of deformation rate criterion
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Table 8 Early warning results of settlement deformation
under deformation rate criteria
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